Computational details
The geometry optimizations and zero-point vibrational energy (ZPVE) were carried out using the B3LYP functional 5 with the 6-31G**basis set 6 for all atoms except Re. For Re the first four shells of core electrons were described by the Los Alamos angular momentum projected effective core potential (ECP) using the double-ζ contraction of valence functions 7 (denoted as LACVP**). In order to obtain more accurate electronic energy, single-point energy calculations based on the M06 functional, and using a larger basis set were performed, where Re was described with the triple-ζ contraction of valence functions augmented with two f functions 8 and the core electrons were described by the same ECP, and the other atoms were described with the 6-311++G** basis set.
9
Solvation energies were calculated using the Poisson-Boltzmann self-consistent polarizable continuum method 10 implemented in Jaguar 11 to represent water (dielectric constant = 80.37 and effective radius = 1.40 Å), THF (dielectric constant = 7.6 and effective radius = 2.52 Å), and DMSO (dielectric constant = 47.25 and effective radius = 2.41 Å). The solvation calculations used the B3LYP/LACVP** level of theory and the gas-phase optimized structures.
All energies discussed in this work are Gibbs free energies. For organometallic species these are calculated as:
where n = 12 accounts for the potential and kinetic energies of the translational and rotational modes and T = 298K. 
